[0008] 

When the thermostat suffers considerable degradation or a 
breakdown, the thermostat does not adjust the cooling water 
temperature properly; therefore, the cooling water temperature 
fluctuates largely . 

[0023] 

A warm up completion flag Fl is a flag, which is set to 1 when 
the cooling water temperature THW becomes higher than a 
predetermined reference cooling water temperature a> (e.g. 60*C), 
after an engine is started, that is when the warming up of the 
engine is completed. A thermostat abnormality flag F2 is a flag, 
which is set to 1 when the thermostat 12 is determined to be 
suffering degradation more severely than a predetermined degree 
or to be out of order. 

[0027] 

Here, when Fl = 1 is determined at the above step #3, which means 
"YES" in the flow diagram, the thermostat abnormality flag F2 is 
determined at step #8 whether it is set to 1 or not. In the case 
of F2 1 (F2 = 0) here, or "NO", the thermostat abnormality flag 
F2 is determined at step #9 whether it is set to 1 or not because 
the thermostat has not been determined as abnormal at the moment 
of, at least, the previous detection. Note that abnormality, of 
the thermostat 12 means the conditions where the thermostat 



suffers considerable degradation or a breakdown. In the 
following sentences, abnormality of the thermostat is explained 
by the example where the thermostat suffers considerable 
degradation only, because the thermostat suffers considerable 
degradation more often than a breakdown. Specifically, it is 
determined whether the cooling water temperature decrease Athw 
is higher than a predetermined reference cooling water 
temperature decrease ]3 . Here, the cooling water temperature 
decrease A THW is a value, THW1-THW2 , which is gained by 
subtracting a present detected cooling water temperature THW2 
from a previous detected cooling water temperature THW1 (shown 
in FIG. 4) . Therefore, Athw (e.g. 10 sec.) means the cooling 
water temperature decrease per an elapsed time, which one 
execution of the control routine takes, or practically means the 
rate of decrease of the cooling water temperature THW. 

[0029] 

Therefore, from tl to t2 , the cooling water temperature decrease 
dl is considerably low, if the thermostat 12 is under normal 
operating conditions. However, the cooling water temperature 
decrease d2 becomes considerably high, if the thermostat suffers 
degradation substantially. Thus, the degree of thermostat 
degradation is detected from the cooling water temperature 
decrease A THW. 

[0035] 

The thermostat 12 abnormality may alternatively be determined by 
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checking whether the cooling water temperature THW is lower than 
or equal to a predetermined limit temperature y , which is lower 
than the reference cooling water temperature a. , instead of 
checking the cooling water temperature decrease A THW. In this 
case, in the flow diagram shown in FIG. 3, verification in step 
#9 may be altered as follows; "whether the cooling water 
temperature THW is lower or equal to y " (THW S 7 ) . 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the automatic transmission of the car with which the tense 
means between the colds which controls at the time between [ predetermined ] the colds when 
the circulating water temperature detected by cooling water temperature detection means to 
detect an engine circulating water temperature, and this cooling water temperature detection 
means is below predetermined criteria cooling water temperature is established It is the control 
unit of the automatic transmission characterized by establishing a tense regulation means 
between the colds to regulate control at the time between the colds by the tense means 
between the colds after the circulating water temperature detected by the after [ engine start 
up ] cooling water temperature detection means exceeds the above-mentioned criteria cooling 
water temperature. 

[Claim 2] It is the control device of the automatic transmission characterized by stopping control 
unconditionally at the time between the colds until an engine is suspended after the circulating 
water temperature after engine start up exceeds [ the tense regulation means between the 
colds ] the above-mentioned criteria cooling water temperature in the control device of the 
automatic transmission indicated by claim 1. 

[Claim 3] An amount operation means of circulating-water-temperature lowering to calculate the 
amount of circulating-water-temperature lowering in the control unit of the automatic 
transmission indicated by claim 1 based on the circulating water temperature detected by the 
cooling water temperature detection means is established. The control unit of the automatic 
transmission characterized by stopping control at the time between the colds when the amount 
of circulating-water-temperature lowering which the tense regulation means between the colds 
calculates with the amount operation means of circulating-water-temperature lowering after the 
circulating water temperature after engine start up exceeds the above-mentioned criteria cooling 
water temperature is beyond a predetermined value. 

[Claim 4] The control unit of the automatic transmission characterized by including lock-up 
prohibition of a change gear, and prohibition of operation in the high-speed predetermined stage 
of a change gear in control at the time between the colds by the tense means between the colds 
in the control unit of the automatic transmission indicated by any one of claim 1 - the claims 3. 
[Claim 5] The control device of the automatic transmission characterized by including engine fuel 
loading in control in the control device of the automatic transmission indicated by any one of 
claim 1 - the claims 4 at the time between the colds by the tense means between the colds. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of an automatic transmission. 
[0002] 

[Description of the Prior Art] Generally, by automobile equipped with the automatic transmission, 
an engine output torque changes gears with a torque converter, changes gears [ after this ] 
according to a gear ratio by the transmission-gear device further, and is outputted to a driving 
wheel side. Here, a torque converter and a transmission-gear device are usually operated by the 
hydraulic oil or actuation oil pressure supplied from an oil pressure device. In addition, on the 
relation which torque is delivered through hydraulic oil in a torque converter, since comparatively 
big power loss arises by the viscous drag of hydraulic oil, the lock-up clutch to which the lock- 
up of an input member and the output member is carried out by the predetermined operating 
range to a torque converter is prepared. 

[0003] By the way, in the automobile equipped with such an automatic transmission, since the 
viscosity of hydraulic oil or a lubricating oil is high at the time between the colds when an engine 
is in a cold machine condition namely, it originates in this and various nonconformities arise. So, 
at the time between the colds, control is performed at the time between the control for 
preventing generating of this nonconformity, i.e., the cold. For example, since actuation of various 
hydraulic equipment becomes blunt in the oil pressure device of an automatic transmission at 
the time between the colds, the responsibility at the time of gear change of an automatic 
transmission worsens. Then, in order to raise responsibility at the time between the colds, 
control is usually performed at the time between the colds of raising the line pressure of an oil 
pressure device (for example, refer to JP.62-63248.A). 

[0004] Moreover, since the lubricity of an engine system worsens at the time between the colds 
and the flammability of gaseous mixture becomes unstable, fluctuation of an engine output 
torque becomes large. And since performance traverse (transit feeling) will worsen if a 
transmission-gear device is set as a high-speed stage (for example, 4th speed) when torque 
fluctuation is large in this way, at the time between the colds, a gear change map is changed and 
control is usually performed at the time between the colds of controlling or forbidding a shift in 
this high-speed stage. 

[0005] Furthermore, if the lock-up of the torque converter is carried out at the time between 
the colds, engine torque fluctuation will be directly transmitted to a transmission-gear device, 
and performance traverse will worsen. Then, at the time between the colds, control is usually 
performed at the time between the colds of forbidding the lock-up of a torque converter. In 
addition, in an engine side, the quantity of a fuel is increased at the time between the colds (it is 
rich-ization about an air-fuel ratio), and the flammability of gaseous mixture is usually raised, and 
while controlling torque fluctuation, control is performed at the time between the colds of 
preventing generating of an engine failure. 

[0006] And whether in control, whether it being at the time between the colds and an engine are 
in a cold machine condition detects an engine circulating water temperature with a coolant 
temperature sensor, and he is trying to judge by whether this circulating water temperature is 
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below predetermined criteria cooling water temperature (for example, 60 degrees C) such at the 

time between [ of the former ] the colds. 

[0007] 

[Problem(s) to be Solved by the Invention] By the way, generally in an engine cooling system, a 
circulating water temperature is held with a wax type thermostat at optimal temperature (criteria 
cooling water temperature elevated temperature side). That is, the cooling-water bypass path 
which bypasses the radiator which cools cooling water, and this radiator in this cooling system is 
prepared, and a thermostat makes [ many ] the rate of the cooling water which flows into a 
radiator, when a circulating water temperature is higher than optimal temperature, it makes 
[ many ] the rate of the cooling water (a radiator is bypassed) which flows into a cooling water 
bypass path when lower than another side optimal temperature, and holds a circulating water 
temperature to optimal temperature. 

[0008] However, when whenever [ this thermostat's degradation ] becomes large or it breaks 
down, accommodation of a circulating water temperature with this thermostat does not die well, 
but it comes to change a circulating water temperature sharply. And if a circulating water 
temperature is changed sharply in this way, a circulating water temperature often becomes 
below the above-mentioned criteria cooling water temperature, and although an engine is in 
perfect standby for this reason, control will be frequently performed at the time between the 
colds. Therefore, since a shift in a high-speed predetermined stage (for example, 4th speed) is 
forbidden in this case or a lock-up is forbidden, there is a problem that fuel consumption nature 
worsens. In addition, since a down shift is suddenly carried out to a low-speed stage, a shock 
arises, when having already run in the high-speed stage, and a lock-up is canceled suddenly and 
a shock arises when the lock-up has already been carried out, there is a problem of giving an 
operator sense of incongruity. Furthermore, there is a problem that fuel consumption nature 
worsens by loading (richHzing of an air-fuel ratio) of an unnecessary fuel. 

[0009] This invention aims at offering the control unit of the automatic transmission which can 
prevent that control is performed at the unnecessary time between the colds, and can raise 
performance traverse and fuel consumption nature, when it is made in order to solve the above- 
mentioned conventional trouble, and a thermostat deteriorated or breaks down. 
[0010] 

[Means for Solving the Problem] Since the above-mentioned object is attained, as the 
configuration is shown in drawing 1 , the 1st invention In the control unit of the automatic 
transmission of the car with which the tense means C between the colds which controls at the 
time between [ predetermined ] the colds when the circulating water temperature detected by 
the cooling water temperature detection means B and this cooling water temperature detection 
means B of detecting the circulating water temperature of Engine A is below predetermined 
criteria cooling water temperature is established After the circulating water temperature 
detected by the after [ engine start up ] cooling water temperature detection means B exceeds 
the above-mentioned criteria cooling water temperature, the control unit of the automatic 
transmission characterized by establishing a tense regulation means D between the colds to 
regulate control at the time between the colds by the tense means C between the colds is 
offered. 

[0011] The control device of the automatic transmission characterized by stopping control 
unconditionally at the time between the colds until Engine A is suspended after the circulating 
water temperature after engine start up exceeds [ the tense regulation means D between the 
colds ] the above-mentioned criteria cooling water temperature in the control device of the 
automatic transmission which the 2nd invention requires for the 1st invention is offered. 
[001 2] In the control unit of the automatic transmission which the 3rd invention requires for the 
1st invention An amount operation means E of circulating-water-temperature lowering to 
calculate the amount of circulating-water-temperature lowering based on the circulating water 
temperature detected by the cooling water temperature detection means B is established. After 
the circulating water temperature after engine start up exceeds [ the tense regulation means D 
between the colds ] the above-mentioned criteria cooling water temperature, When the amount 
of circulating-water-temperature lowering calculated with the amount operation means E of 
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circulating-water-temperature lowering is beyond a predetermined value, the control unit of the 
automatic transmission characterized by stopping control at the time between the colds is 
offered. 

[0013] The 4th invention offers the control unit of the automatic transmission characterized by 
including lock-up prohibition of a change gear F, and prohibition of operation in the high-speed 
predetermined stage of a change gear F in control at the time between the colds by the tense 
means C between the colds in the control unit of the automatic transmission concerning any one 
of the 1st - the 3rd invention. 

[0014] The 5th invention offers the control device of the automatic transmission characterized 
by including fuel loading of Engine A in control at the time between the colds by the tense means 
C between the colds in the control device of the automatic transmission concerning any one of 
the 1st -the 4th invention. 
[0015] 

[Example] Hereafter, the example of this invention is explained concretely. As shown in drawing 
2 , the power train P for automobiles changes gears with the automatic transmission 4 equipped 
with the torque converter 2 and the transmission-gear device 3, and outputs the output torque 
of an engine 1 to the change gear output shaft 5. 

[0016] In detail, although the torque converter 2 is not illustrated, it is equipped with the output 
shaft of an engine 1, the pump which rotates in one, the input shaft of the transmission-gear 
device 3 and the turbine rotated in one, and the stator fixed to a change gear case through an 
one-way clutch, and changes gears the output torque of an engine 1 with the change gear ratio 
according to the number difference of revolutions between a pump and a turbine. And in a 
predetermined operating range, the lock-up device to which a pump and a turbine are made to 
link directly and the lock-up of the torque converter 2 is carried out is established. In addition, a 
lock-up device is controlled by the oil pressure device according to the signal from the change 
gear control unit 16 explained later. 

[0017] Although the transmission-gear device 3 is not illustrated in detail, it is the ordinary 
planetary-gear system equipped with various gears, such as a sun gear, a ring wheel, a pinion 
gear, and a carrier, and various friction conclusion elements, such as a clutch and a brake, and is 
equipped with the gear ratio of four steps (1st speed - 4th speed) of advance, and one step of 
retreat. In addition, the change of the gear ratio of the transmission-gear device 3 is performed 
by the oil pressure device according to the signal from the change gear control unit 16. 
[0018] The engine water jacket 6 which lets the cooling water for cooling this engine 1 pass is 
formed in the engine 1. Here, the cooling water in an engine water jacket 6 is fundamentally sent 
to a radiator 8 through the cooling water blowdown path 7, and after being cooled here, it is 
returned to an engine water jacket 6 through the cooling water return path 9. Circulation of such 
cooling water is performed by Water pump 10 interposed in the cooling water return path 9. In 
addition, the radiator fan 1 1 is formed in the radiator 8. 

[0019] And the cooling water bypass path 13 which a radiator 8 is bypassed [ path ] and makes 
the cooling water in the cooling water blowdown path 7 flow into the cooling water return path 9 
is formed. Here, the wax type thermostat 12 is prepared for the connection of the cooling water 
blowdown path 7 and the cooling water bypass path 13. Although this thermostat 12 is not 
illustrated in detail, by the thermal expansion of the wax corresponding to a circulating water 
temperature, when a circulating water temperature is higher than optimal temperature (higher 
than criteria cooling water temperature), it makes [ many ] the rate of the cooling water which 
flows into a radiator 8, it makes [ many ] the rate of the cooling water (a radiator 8 is bypassed) 
which flows into the cooling water bypass path 13 when lower than another side optimal 
temperature, and holds a circulating water temperature to optimal temperature. 
[0020] In about one engine, the coolant temperature sensor 14 which detects the circulating 
water temperature in this cooling water blowdown path 7 is formed in the cooling water 
blowdown path 7, and the output signal of this coolant temperature sensor 14 is inputted into the 
engine control unit 15. In addition, a coolant temperature sensor 14 is equivalent to the "cooling 
water temperature detection means" indicated by the claim. 

[0021] The engine control unit 15 for controlling an engine 1 equipped with the microcomputer, 
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respectively and the change gear control unit 16 for controlling an automatic transmission 4 are 
formed to the power train P. In addition, the assembly which consists of an engine control unit 
15 and a change gear control unit 16 is the synthetic control unit including "the tense means 
between the colds" and "the tense regulation means between the colds" which were indicated 
by the claim, and the "amount operation means of circulating-water-temperature lowering of a 
power train P. 

[0022] However, since general control of the power train P by the engine control unit 15 or the 
change gear control unit 16 is performed by the ordinary technique known well and it is not just 
going to make it into the summary of the invention in this application, the explanation is omitted, 
and below, only the control for regulating control according to the flow chart shown in drawing 3 
at the time between the colds at the time of the abnormalities in a thermostat concerning the 
invention in this application is explained. 

[0023] If control is started, initialization of control units 15 and 16 will be first performed by step 
#1, and 0 will be set to the completion flag F1 of warming-up, and the abnormality flag F2 in a 
thermostat. Here, the completion flag F1 of warming-up is a flag with which 1 is built, when the 
circulating water temperature THW after engine start up exceeds the predetermined criteria 
cooling water temperature alpha (for example, 60 degrees C) (i.e., when warming up is 
completed). Moreover, the abnormality flag F2 in a thermostat is a flag with which 1 is built, when 
[ at which it was judged with the thermostat 12 having deteriorated more than predetermined 
extent ] judged with it being out of order at the time. 

[0024] Next, the circulating water temperature THW detected by the coolant temperature sensor 
14 by step #2 is read. Then, it is compared and judged whether warming up of an engine 1 is 
already completed whether the completion flag F1 of warming-up is 1 in step #3 and before last 
time. Here, since warming up is not completed yet in (NO) and last time when judged with it 
being F1 !=1 (F1=0), it is compared and judged whether warming up was completed in whether 
the circulating water temperature THW is over the criteria cooling water temperature alpha by 
step #4 and this time. 

[0025] the case where it is judged with it being THW<=alpha in step #4 — (NO) — since an 
engine 1 is still in a cold machine condition (i.e., since it is at the time between the colds), 
control is performed at the time between [ predetermined with step #5 ] the colds. By the engine 
1 side, the quantity of a fuel is increased (it increases at the time between the colds), and, 
specifically, an air-fuel ratio is made rich. While the flammability of gaseous mixture is raised by 
this and fluctuation of the output torque of an engine 1 is controlled, generating of an engine 
failure is prevented. On the other hand, in an automatic-transmission 4 side, while the lock-up of 
a torque converter 2 is forbidden, operation by the 4th speed (the highest speed gear) of the 
transmission-gear device 3 is forbidden. Performance traverse (transit feeling) is raised by this. 
Then, it returns to step #2 and control is continued. In addition, the return to step #2 is 
performed for every (every [ for example, ] 10 seconds) fixed time amount. 
[0026] On the other hand, since (YES) and an engine 1 have escaped from the cold machine 
condition, therefore warming up is completed when judged with it being THW>alpha in step #4, 1 
is built by step #6 to the completion flag F1 of warming-up. Then, control is suspended by step 
#7 at the time between the colds. By the engine 1 side, loading is stopped at the time between 
[ of a fuel ] the colds, and, specifically, both prohibition of a lock-up and prohibition of operation 
by the 4th speed are canceled at an automatic-transmission 4 side. Then, it returns to step #2 
and control is continued. 

[0027] By the way, when judged with it being F1=1 in above step #3, it is judged whether the 
abnormality flag F2 in a thermostat is 1 in (YES) step #8. Here, when judged with it being F2 !=1 
(F2=0), since it does not judge that a thermostat 12 is unusual, it is judged [ (NO) and ] till last 
time at least whether a thermostat 1 2 is unusual at step #9. In addition, or the abnormalities of a 
thermostat 12 are [ whether whenever / degradation / is size or ] out of order, they are, but 
since whenever [ degradation ] is size actually in many cases, below taking the case of the case 
where whenever [ degradation ] is size, it explains. Specifically, it is judged whether amount of 
circulating-water-temperature lowering deltaTHW is over the predetermined amount beta of 
criteria circulating-water-temperature lowering. Here, amount of circulating-water-temperature 
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lowering deltaTHW is the value 2, i.e., THW1-THW, which lengthened this circulating water 
temperature THW2 from the last circulating water temperature THW1 (refer to drawing 4 ). 
Therefore, deltaTHW serves as the amount of circulating-water-temperature lowering of per 
fixed time amount (for example, 10 seconds) required in order to perform this control routine 
once, and will express the lowering rate of a circulating water temperature THW substantially. 
[0028] The thermostat 12 after engine start up is normal to drawing 4 , or the change property 
(G1) over the time amount of the circulating water temperature THW when whenever 
[ degradation ] is small, and the change property (G2) over the time amount of the circulating 
water temperature THW when whenever [ degradation ] is large are shown in it. In addition, in 
drawin g 4 , t1 shows the last time of day, and t2 shows this time of day. Since the sensibility of a 
thermostat 12 becomes blunt or actuation makes it slow a passage clear from drawing 4 when 
whenever [ degradation ] is large, a circulating water temperature THW cannot be held to optimal 
temperature, but a circulating water temperature THW is changed sharply. 
[0029] For this reason, in t1-t2, although a thermostat 12 is normal or the amount dl of 
circulating-water-temperature lowering when whenever [ degradation ] is small is dramatically 
small, the amount d2 of circulating-water-temperature lowering when whenever [ degradation ] is 
large becomes quite large. Therefore, whenever [ thermostat's 12 degradation ] can be grasped 
from amount of circulating-water-temperature lowering deltaTHW. 

[0030] As curvilinear G3 for example, in drawing 5 shows such amount of circulating-water- 
temperature lowering deltaTHW of a thermostat 12, the time when whenever [thermostat's 12 
degradation ] is larger becomes large. So, in this example, as shown in drawing 5 , delta 
THW=beta is made into the slice level (tolerance) of whenever [ thermostat's 12 degradation ]. In 
addition, beta in this drawing 5 is the amount beta of criteria circulating-water-temperature 
lowering of step #9. 

[0031] Step # Since whenever [ (YES) and thermostat's 12 degradation ] is size when judged 
with it being delta THW>beta by 9, after 1 is built by step #11 to the abnormality flag F2 in a 
thermostat, control is suspended without relation to a circulating water temperature THW by 
step #7 at the time between the colds (prohibition). That is, even when a circulating water 
temperature THW becomes below the criteria cooling water temperature alpha by poor actuation 
of a thermostat 12, there is no tense limping gait crack between the colds. Therefore, although 
an engine 1 is in the completion condition of warming-up, operation by the lock-up and the 4th 
speed is forbidden, or the nonconformity that loading is performed at the time between [ of a 
fuel ] the colds etc. does not arise. For this reason, fuel consumption nature and performance 
traverse are raised. 

[0032] Step # When judged with it being delta THW<=beta by 9, (NO) and a thermostat 12 are 
normal, or when judged with it being judged whether the circulating water temperature THW is 
over the criteria cooling water temperature alpha by step #10, and being THW<=alpha, since 
whenever [ degradation ] is smallness, control is performed by (NO) step #5 at the time between 
the colds. On the other hand, when judged with it being THW>alpha in step #10, control is 
suspended by (YES) step #7 at the time between the colds. Then, it returns to step #2 and 
control is continued. 

[0033] In addition, since it has already judged that a thermostat 12 is unusual before (YES) and 
last time when judged with it being F2=1 in above step #8, control is suspended by step #7 at the 
time between the colds (prohibition). Then, it returns to step #2 and control is continued. Thus, 
since control is forbidden at the time between the colds when a thermostat 12 deteriorated or 
breaks down, it is prevented that control is frequently performed at the unnecessary time 
between the colds, and fuel consumption nature and performance traverse are raised. 
[0034] In addition, after a circulating water temperature THW exceeds the criteria cooling water 
temperature alpha after start up of an engine 1 (i.e., after warming up of an engine 1 is 
completed), it may be made to stop control unconditionally at the time between the colds until 
an engine 1 is suspended (prohibition). In this case, in the flow chart of drawing 3 , after deleting 
step #8- step #11, when it is judged with it being F1=1 in step #3, what is necessary is just made 
to perform (YES) step #7. If it does in this way, since control logic will be simplified, the capacity 
of control units 15 and 16 is small, and ends. 
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[0035] Moreover, the judgment of the abnormalities of a thermostat 12 is not judged by amount 
of circulating-water-temperature lowering deltaTHW, but you may make it judge by whether a 
circulating water temperature THW is below the predetermined critical temperature gamma lower 
than the criteria cooling water temperature alpha. In this case, what is necessary is just to 
change step #9 into "**** (is it THW<=gamma?) whether a circulating water temperature THW is 
below gamma" in the flow chart of drawing 3 . Although the almost same effectiveness as the 
case of the flow chart of drawing 3 is acquired also in this case, control logic is simplified a little. 

[0036] 

[Function and Effect of the Invention] According to the 1st invention, after a circulating water 
temperature exceeds criteria cooling water temperature, control is regulated at the time 
between the colds by the tense means between the colds. Therefore, since activation of control 
is regulated at the time between the colds when whenever [ thermostat's degradation ] became 
large, or a thermostat breaks down and a circulating water temperature becomes below criteria 
cooling water temperature, activation of control is regulated at the unnecessary time between 
the colds, and fuel consumption nature and performance traverse are raised. 
[0037] According to the 2nd invention, the same operation and effectiveness as the 1st 
invention are acquired fundamentally. Furthermore, since control is unconditionally stopped at 
the time between the colds until an engine is suspended after a circulating water temperature 
exceeds criteria cooling water temperature after engine start up, when whenever [ thermostat's 
degradation ] became large, or a thermostat breaks down and a circulating water temperature 
becomes below criteria cooling water temperature, control is not performed at the time between 
the colds. For this reason, activation of control is prevented at the unnecessary time between 
the colds, and fuel consumption nature and performance traverse are raised further. 
[0038] According to the 3rd invention, the same operation and effectiveness as the 1st invention 
are acquired fundamentally. Furthermore, when the amount of circulating-water-temperature 
lowering is beyond a predetermined value after a circulating water temperature exceeds criteria 
cooling water temperature after engine start up (i.e., when a thermostat is unusual), control is 
stopped at the time between the colds. Therefore, only when whenever [ thermostat's 
degradation ] becomes large, or a thermostat breaks down and a circulating water temperature 
falls, control is forbidden at the time between the colds. Therefore, only activation of control is 
prevented at the unnecessary time between the colds, and fuel consumption nature and 
performance traverse are raised further. 

[0039] According to the 4th invention, the same operation and effectiveness as any one of the 
1st - the 3rd invention are acquired fundamentally. Furthermore, at the time between the colds, 
since lock-up prohibition and prohibition of operation in a high-speed predetermined stage are 
included, when whenever [ thermostat's degradation ] becomes large, or a thermostat breaks 
down for control and a circulating water temperature falls to it, prohibition of a lock-up or 
prohibition of operation in a high-speed stage is canceled by it, and performance traverse and 
fuel consumption nature are raised to it. 

[0040] According to the 5th invention, the same operation and effectiveness as any one of the 
1st - the 4th invention are acquired fundamentally. Furthermore, at the time between the colds, 
since engine fuel loading is included, when whenever [ thermostat's degradation ] becomes large, 
or a thermostat breaks down for control and a circulating water temperature falls to it, loading is 
canceled by it at the time between [ of a fuel ] the colds, and fuel consumption nature is further 
raised to it. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1st - the 5th invention 
corresponding to claim 1 - claim 5. 

[Drawing 2] It is the mimetic diagram of a power train showing the example of this invention. 
[Drawing 3] It is the flow chart which shows the control approach of the control for regulating 
control at the time between the colds. 

[Drawing 4] It is drawing showing the change property over the time amount of a circulating 
water temperature. 

[Drawing 5] It is drawing showing the property over whenever [ thermostat degradation / of the 
amount of circulating-water-temperature lowering ]. 
[Description of Notations] 
P — Power train 

1 — Engine 

2 — Torque converter 

3 — Transmission-gear device 

4 — Automatic transmission 
1 2 — Thermostat 

14 — Coolant temperature sensor 

15 — Engine control unit 

16 — Change gear control unit 



[Translation done.] 
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